Today the environment has become harmful for the health of living organisms due to excessive pollution and contamination of natural resources. The present investigation has been carried out with the objective to assess the water quality of the Gobind Sagar Lake, Bilaspur, Himachal Pradesh (India) using physico-chemical parameters with heavy metals of the lake. For this study, three sampling sites were identified and samples from different sites were collected in summer season and important parameters [Water Temperature , pH, Total Hardness, Dissolved Carbon Dioxide (CO 2 ), Dissolved Oxygen (DO), Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD), Chloride, Total Alkalinity, Total Dissolved Solid (TDS)] with heavy metals [ Lead (P), Copper (Co), Iron (Fe), Cadmium (Cd), Nickel (Ni) and Manganese (Mn), Chromium (Cr) were analyzed. The results revealed that the different conditions of Gobind Sagar Lake in different sampling stations showed fluctuations in some physico-chemical parameters and also in heavy metals. These result depicted that water of lake was polluted in the form of nutrient enrichment which is due to agricultural activities and its runoff in and around catchment area of the lake. There are other many ways that things can end up in the lake as the free style way of disposal of industrial and domestic effluents etc. Results of studies on heavy metals in pollution are well documented revealing the toxic effects of these metals on aquatic organisms.
IntrodUCtIon
India is facing a serious problem of natural resources scarcity, especially that of water in view of population growth and economic development 1 . Most of fresh water bodies all over the world are getting polluted, thus decreasing the portability of water 2 & 3 . We need water for different purposes such as dinking, irrigation, industries, swimming, fishing etc. Thus water for different purposes has its own requirements in terms of composition and purity as well as the presence of different components in water has to be analyzed on a regular basis to confirm its suitability. Major sources of water pollution are from municipal water, industrial water, agricultural water, sewage water, etc. Polluted water may contain suspended solids, dissolved inorganic compounds, nitrogen and phosphorous compounds, animal wastes, toxic chemicals, insecticides, pesticides, medical waste, toxic heavy metals and biological pollutants such as pathogenic bacteria, fungi, protozoa, viruses, parasitic worms, etc. 4 & 5 . Without adequate quantity and quality of fresh water sustainable development will not be possible 6 . Contamination of water is becoming a serious problem at global level as fresh water resources are getting deteriorated day-by-day at an alarming rate, 7, 8 & 9 .
Water quality assessment generally involves screening of physico-chemical parameters, analysis of heavy metals as well as evaluation of abiotic and biotic status of ecosystem. 10, 11, 12 & 13. The large woody debris or natural rock in lakes can directly affect habitat for fish by changing hydraulic scour resulting in deeper accumulation within an intricate physical structure and complex patterns of currents often with more protections from strong flows, then are found in open channel of rivers or lakes 16 . The lakes constitute one of the most productive ecosystems. They are very important economically as well as aesthetically particularly in fishing, agriculture, industry, tourism, education and scientific researches. Therefore the accurate determination of physico chemical parameters and heavy metals in aquatic environment is of ultimate importance for controlling pollution.
MAterIALS And MetHodS

Study area
This study was carried out at Gobind Sagar Lake ( Figure 1 ) which is situated in Bilaspur District of Himachal Pradesh India. Gobind Sagar Lake is one of the largest man-made lake of India, was created by a 255 m high, straight gravity dam at Bhakra (31° 25'N and 76° 25'E) on the river Sutlej, which is a huge reservoir and is the result of Bhakra Nangal (power plant) dam. Construction of Bhakra Nangal dam was initiated in 1947 and the reservoir was formed in 1963. The lake is named after the 'Guru' Gobind Singh', the tenth and last guru of Sikhs. It is a major landmark of Bilaspur District. This lake covers an area of 170 sq km and its length extends upto 90 km.
Sample analysis
Sampling stations of the lake were selected on the basis of the identified pollution problems to assess the overall status of the lake. To analyze the water of the lake, water samples were collected from three different stations of the lake ( Figure  1 ) first sampling station (S1) was Kundror Bridge (Kundror), second sampling station (S2) was Bathing Ghat (Luhnu), and third sampling station (S3) was ACC Cement Factory Pump House (Daiher). Water Samples for the analysis of water parameters [temperature, pH, dissolved oxygen (DO), chemical oxygen demand (COD), biological oxygen demand (BOD), chloride, total alkalinity, total hardness, carbon dioxide, total dissolved solid, lead, copper, The results obtained were analyzed, compared with the WHO (World Health Organization), CPCB (Central Pollution Board), ICMR (Indian Council of medical research) standards and discussed in brief, which had played a conclusive role in deciding the status of water quality of lakes under study.
dISCUSSIon
Water qualities provide the primary assessment of the pollution status and it can be determined through assessment of water quality parameters. 
Water temperature
Temperature is one important parameter which influences almost all the physical, Chemical and biological nature of water. In the present study temperature varied from 23.275 0 C to 23.450 0 C. The minimum temperature was recorded at station S3 and maximum was recorded at S1. The results shows that these values are below the maximum permissible limit, also results show deviation of 3 approximately at all sampling stations and these deviations are due to sampling in different months of the summer season.
pH
pH is correlated with electrical conductance and total alkalinity. The higher value of pH recommend that carbon dioxide, carbonate-bicarbonate equilibrium is affected more due to change in physico-chemical condition 17 . In the present study pH varied from 4.750 to 6.482 maximum at S2 and minimum at S3. It is found that lake water is slightly acidic; it may be due to addition of domestic sewerages and also agricultural wastes (vines, fruit bearing trees, vegetables etc.). The results shows that these values are below the maximum permissible limit, also results show deviation of 1 approximately at all sampling stations and these deviations are due to different sources of pollutions at different sampling station.
dissolved oxygen (do)
Dissolved Oxygen of water gives direct and indirect information with respect to bacterial activity, photosynthesis, availability of nutrients, stratification etc. 18 . In summer season, dissolved oxygen decreases due to increase in temperature and also due to increased microbial activity 19, 20 & 21 . During this season, intense sunlight accelerates photosynthesis by phytoplankton, utilizing CO 2 and giving off oxygen. This possibly accounts for the greater qualities of O 2 recorded during summer 22 . DO of Gobind Sagar lake is varies from 1.825mg/l to 2.725 mg/l, minimum is at S1 and maximum is at S2.The results shows that these values are below the maximum permissible limit, also results show deviation of 0.2 approximately at all sampling stations because of different sources of pollution. It is supposed that low dissolved oxygen in Gobind Sagar Lake is due to high temperature in summer and due to increased microbiological activities.
biochemical oxygen demand (bod)
BOD test help to measure the amount of biodegradable organic material of water sample. In present study the BOD of water sample was varied between 0.753 to 1.231 mg/l with minimum at S1 and maximum at S2. The results shows that these values are below the maximum permissible limit, also results show deviation of 0.04 approximately at all sampling stations. 
Chloride
In present study the values of chloride varied between 36.795 to 71.677 mg/l with minimum at S1 and Maximum at S3. The results show that these values are below the maximum permissible limit. Chloride concentration in lake water may result due to pollution by sewage waste and common salt added.
total Alkalinity
Alkalinity of water is a measure of weak acid present in it and of the cations balanced against them 23. In present study total alkalinity of water samples of lake varied from a minimum of 24.333 mg/l at S3 to a maximum of 138.750 mg/l at S2. The results shows that these values are below the maximum permissible limit, also results show deviation of 8 approximately at all sampling stations.
total Hardness
Total hardness of water describes the effect of dissolved minerals (mostly Ca and Mg), determining suitability of water for domestic, industrial and drinking purposes and attributed to presence of bicarbonates, sulphates, chloride and nitrates of calcium and Magnesium 24 . The observation of total hardness reveals that water samples ranged between 29.565 to 38.465 mg/l with minimum at S1 and Maximum at S2. The results shows that these values are below the maximum permissible limit, also results show deviation of 12 approximately at all sampling stations and these deviations are due to different sources of pollutions at different sampling station.
Chemical oxygen demand (Cod)
Chemical Oxygen Demand is amount of oxygen required for the oxidation of oxidizable organic matter. Chemical Oxygen Demand of Gobind Sagar Lake varies from 0.607 to 1.661 mg/l, minimum is at S3and maximum is at S1. The results shows that these values are below the maximum permissible limit, also results show deviation of 0.4 approximately at all sampling stations and these deviations are again supposed due to different sources of pollutions at different sampling station.
dissolved Carbon dioxide (Co 2 )
Carbon dioxide is the end product of organic carbon degradation in almost all aquatic environments and its variation is often a measure of net ecosystem metabolism 25 & 26 . Dissolved CO 2 of Gobind Sagar Lake varies from 3.525 to 3.925 mg/l, minimum is at S3, and maximum is at S1. The results shows that these values are below the maximum permissible limit, also results show deviation of 0.5 approximately at all sampling stations.
total dissolved solid (tdS)
TDS is the sum of the cations and anions concentrations expressed in mg/l. TDS of the lake varies from 182 mg/l to 276.250 mg/l, maximum is at S2 and minimum is recorded at S1. The results shows that these values are below the maximum permissible limit, also results show deviation of 19 approximately at all sampling stations and these deviations are again supposed due to different sources of pollutions at different sampling stations.
Lead (Pb)
Lead is relatively a minor element in the earth's crust but is widely distributed in low concentrations in uncontaminated soils and rocks. Gobind Sagar Lake varies from 0.850 to 3.680 mg/l, minimum is at S1, and maximum is at S3. The results show that lead concentration in lake water was very high above the maximum permissible limit. This is due to atmospheric input of lead originating from its use in the leaded gasoline or industrial processes.
Copper (Cu)
Copper is a widely distributed trace element because most copper minerals are relatively insoluble and is combined to solid phases hence only low concentrations are normally present in natural waters. Gobind Sagar Lake varies from 0 to 0.708 mg/l, at S1 is absent, and is maximum at S3. The results show that copper concentration in lake water is below the maximum permissible limit.
Iron (Fe)
Iron is an abundant element in the earth's crust, but exists generally in minor concentrations in natural water systems. Iron is found in the +2 (ferrous) and +3 (ferric) states depending on the oxidation-reduction potentials of the water. Gobind Sagar Lake varies from 4.500 to 71.300 mg/l, minimum is at S1and maximum is at S2. The results show that iron concentration in lake water is above the maximum permissible limit and supposed due to different sources of pollutions at different sampling stations.
Chromium (Cr)
The concentration of chromium in natural waters is usually very low. Elevated concentrations of chromium can result from mining and industrial processes. Chromate compounds are routinely used in cooling waters to control erosion. Chromium in water supplies is generally found in the hexavalent form. But Chromium in Gobind Sagar Lake is absent in all three sampling stations.
Cadmium (Cd)
Cadmium may enter the surface waters as a consequence of mining, electroplating plants pigment works, textile and chemical industries, and is toxic to man. Cadmium in Gobind Sagar Lake is absent in all three sampling stations.
nickel (ni)
Nickel in Govind Sagar Lake varies from 0 to 0.480 mg/l, minimum is at S1, and maximum is at S3.
Manganese (Mn)
Manganese is commonly found in water and is an essential element required in small amounts by all living organisms. Gobind Sagar Lake varies from 0.267 to 9.200 mg/l, minimum is at S1, and maximum is at S3. The results show that manganese concentration in lake water is above the maximum permissible limit. Manganese In lake water supposed due to weathering of manganese bearing minerals and rocks, sewage, and landfill leachate.
